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The contributions to the Spin Physics WG are summarized. Several new experi-
mental results and plans for new measurements have been reported. An improved
theoretical understanding of the most recent hot topics in spin physics has been
discussed by many authors especially in the new fields of the transversity and
generalized parton distributions.
1 DIS2001-claimer
The spin physics working group at the DIS 2001 workshop hosted a total
of 37 talks equally distributed between experimental and theoretical reports.
The topics covered many different aspects of polarization phenomena in deep
inelastic scattering. This summary presents recent developments reported
at the workshop, and sketches the contours of the ongoing world wide spin
program in hadron physics. Unavoidably, a summary cannot reflect all facets
and details of such a variety of contributions in a fair manner. Sorry !
2 Introduction
Spin – merely an inessential complication in particle physics ? No, anything
but that ! On the contrary, over and over again spin physics proves to be a
vital element and indispensable tool in our venture of revealing the internal
structure of hadronic matter. Once again, at this workshop, the numerous
contributions, above average attendance, and lively discussions in the parallel
sessions of the spin physics working group testified the vividness of the field.
The physics topics were divided in five different subsections, namely:
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• Spin structure functions g1 and g2
• Polarized parton distributions
• Single-spin azimuthal asymmetry and transversity distribution
• Generalized (skewed) parton distributions and exclusive processes
• Starting experiments and new projects
From the above list of topics, it is quite evident that spin physics is in a
rich, exciting and dynamical situation and that a new era, which investigates
new types of fundamental distribution functions, is started, while the first era
is still far from being exhausted.
After the early measurements performed at SLAC, the modern era in spin
physics begun in 1988 when the EMC collaboration reported the experimental
evidence that only a small fraction of the proton spin is carried by the quarks1.
This shocking result has produced an enormous experimental effort during the
90s when several measurements have been successfully performed at CERN,
SLAC and DESY with a precise determination of the spin structure functions.
To better underline the importance of the EMC measurement is sufficient to
mention that the related publication, together with the old ones on the J/ψ
discovery2 and with the recent one on the atmospheric neutrino oscillation3,
is the most cited experimental paper in high energy and nuclear physics of
the last 30 years4.
From inclusive and semi-inclusive polarized data, the helicity distribution
for the up- and down-quarks are now known with reasonably good precision,
while still very sparse informations are available for the sea-quark and gluon
helicity distributions. These quantities are planned to be measured more
precisely in several experiments at DESY, CERN, RHIC and SLAC5.
Although the importance of the leading twist transversity distribution
h1(x) (often also denoted δq(x)) for completing the knowledge on the spin
structure of the nucleon was recognized quite some time ago6, only recently
the experimental hunt for it started. Unlike the other two leading-twist dis-
tribution functions f1(x) and g1(x) (or q(x) and ∆q(x)), the transversity
distribution function is still unknown due to its chiral-odd nature7. First
HERMES and SMC data8 showed that a non zero spin dependent T-odd
fragmentation function (the Collins f.f.) allows to access the transversity dis-
tribution and even higher-twist helicity changing distributions. More options
to unravel transversity – each with its own advantages and caveats due to
the subtle interplay of chirality and time-reversal issues – are under current
investigation.
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Finally the recently developed formalism of Generalized Parton Distri-
butions (GPDs) for a description of the exclusive leptoproduction reactions
has deepened the insight in the connection between exclusive and inclusive
hard reactions. Moreover, accessing GPDs experimentally appears to be a
promising way to acquire additional and complementary informations on the
spin structure of the nucleon 9. Due to the experimental difficulties to mea-
sure exclusive reactions, like Deeply Virtual Compton Scattering (DVCS), at
sufficiently hard scale, first results in this field are appearing just now10.
3 Spin structure functions g1 and g2
The spin structure function g1 is now well determined for proton, deuteron
and neutron. Most of the available data cover the DIS region with Q2 > 1
GeV2 andW > 2 GeV. Unlike the unpolarized structure functions which have
been measured over a broad kinematic range, no polarized data are available
for large Q2 > 70 GeV2 or small x < 10−3.
In fig. 1 the world data for g1 in the DIS region are presented. Together
with the already published data, the preliminary HERMES data (see contri-
bution of C. Weiskopf) for gp1 at low-x and low-Q
2 and for gd1 are also shown.
It is worth to note that the latter data set represents only a small fraction
(∼1/6) of the already collected data on the deuteron. An important experi-
mental finding is the Q2-independence of the inclusive asymmetry A1 ∼ g1/F1
in the whole measured kinematic range. This suggests a similar behavior of
the scaling violation for the structure functions F1 and g1. After the com-
pletion of the analysis of all HERMES data on the deuteron, no substantial
improvement of the knowledge of g1 in the DIS region of moderate x and Q
2
is foreseen in the near future.
On the contrary, several measurements are ongoing or are planned in the
photoproduction or in the resonance electroproduction regions (see S. Kuhn).
Unlike the unpolarized case, there are no results for the spin-dependent
cross section for real photon for which only phenomenological extrapolations
from the DIS region are available11. First preliminary data collected at MAMI
and ELSA have been reported (see K. Helbing) which show the dominance
of the helicity 3/2 in the polarized photoabsorption, due to the P33, D13 and
F15 resonance excitation. The GDH collaboration is planning to measure the
spin dependent cross sections for the proton and the neutron up to 3 GeV in
order to explore the onset of the Regge regime. In addition a new polarized
real photon beam facility has been approved at SLAC (see G. Peterson) which
will extend this measurement up to 40 GeV.
In the nucleon resonance region preliminary results are available from
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Figure 1. World data on spin structure function g1 collected during the 90s. All the data
are shown at the measured Q2. SMC results for Q2 < 1 GeV2 at very low x are not shown.
JLab. In fig. 2 the first moment Γ1 of the spin structure function g1 for the
proton is shown as measured by the CLAS Collaboration (see G. Dodge). The
data show a strong Q2-dependence of the integral which becomes negative
at very low Q2 due to the role of the P33 (∆-resonance) in this domain.
Also reported (see W. Korsch) is the Hall-A Collaboration measurement of
generalized GDH integral of the neutron as function of Q2 which approach the
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Figure 2. Preliminary results for the first moment of g1 for the proton as a function of
Q2 from CLAS at Jefferson Lab. Also shown are the data from SLAC E143 and different
predictions.
Sum Rule expectation value for the real photon. Due to the limited energy of
the JLab beam, both Γ1 and GDH integrals at low Q
2 include a high energy
extrapolation which determination will strongly benefit from the planned real
photon measurements.
New and precise results on the spin structure function g2 from the SLAC
E155x collaboration (see O. Rondon) show for the first time a possible small
deviation from the dominant twist-2 contribution (Wandzura-Wilczek term)
for the proton. The available SLAC data12 on g2 are shown in fig. 3. These
data allow to extract the twist-3 reduced matrix element d2 which appears to
be slightly positive for both proton and neutron. This result is in contradiction
with QCD sum rule models while is in better agreement with quark bag and
chiral soliton models. Like for the structure function g1 case, no further
experimental improvement is foreseen for g2 in the DIS regime in the near
future.
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FIG. 2. The structure function xg2 for all spectrometers combined and data from E143 [8]. The errors are statistical; the
systematic errors are negligible. Also shown is our twist-2 gWW2 at the average Q
2 of this experiment at each value of x and
the calculations of Stratmann [23] and Song [13].
7
Figure 3. SLAC data on spin structure function g2. Close circles are the preliminary E155x
results. Curves are predictions fr m Stratmann, Weigel, Wakamatsu and Song.
4 Polarized parton distributions
Inclusive results for spin structure functions allow to extract informations on
the quark and the gluon helicity distributions through NLO QCD fits. A 8
parameter fit of A1 data, performed in the MS scheme and under the SU(3)
assumption, has been presented (see J. Blu¨mlein). In this fit, the parameter
correlations were fully taken into account in the Gaussian error propagation.
Another QCD fit of A1 ∼ g1/F1 data in the JET scheme has been showed13
(see D. Stamenov). The advantage of fitting A1 instead of g1 results in the
cancellation of higher twist effects for Q2 down to 1 GeV2. These new fits
confirmed that inclusive data alone poorly constrain the separate quark and
anti-quark polarized distributions and the gluon distribution as well (see A.
Miller).
Combined inclusive and semi-inclusive QCD analysis have been
performed14 and showed that semi-inclusive data15 are in perfect agreement
with the inclusive data with respect to the determination of polarized par-
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